Changes in gene expression contribute to cancer prevention by COX inhibitors.
Non-steroidal anti-inflammatory drugs (NSAIDs) are used primarily for the treatment of inflammatory diseases. However, certain NSAIDs also have a chemopreventive effect on the development of human colorectal and other cancers. NSAIDs inhibit cyclooxygenase-1 (COX-1) and/or cyclooxygenase-2 (COX-2) activity and considerable evidence supports a role for prostaglandins in cancer development. However, the chemopreventive effect of NSAIDs on colorectal and other cancers appears also to be partially independent of COX activity. COX inhibitors also alter the expression of a number of genes that influence cancer development. One such gene is NAG-1 (NSAID-Activated Gene), a critical gene regulated by a number of COX inhibitors and chemopreventive chemicals. Therefore, this article will discuss the evidence supporting the conclusion that the chemo-preventive activity of COX inhibitors is mediated, in part, by altered gene expression with an emphasis on NAG-1 studies. This review may also provide new insights into how chemicals and environmental factors influence cancer development. In view of the cardiovascular and gastrointestinal toxic side effects of COX-2 inhibitors and non-selective COX inhibitors, respectively, the results presented here may provide the basis for the development of a new family of anti-tumorigenic compounds acting independent of COX inhibition.